S2
. Schematic showing the stack structure of epitaxial In 0.53 Ga 0.47 As semiconductor layers with an approximate thickness of 200 nm grown on 2 inch semi-insulating InP substrates; using an Aixtron metal-organic vapour phase epitaxy (MOVPE) system at low pressure: N 2 as the carrier gas, trimethylindium, trimethylgallium and arsine as the In, Ga and As sources
respectively. An AlInAs barrier of approximately 100 nm was grown on the InP substrates to prevent upward diffusion of dopant from the InP substrates thus negating the effect of the substrate on any measurements. At this concentration, the layers were nominally latticematched, reducing defect formation. Figure S3 . Raman spectra of MPTES-functionalized samples which have been subjected to a rapid-thermal-anneal process at 700 °C for 10 s (red) and 750 °C for 10 s (blue) using a bulk, nominally undoped sample (black) for comparison. As can be seen the dopant has an effect on the Raman signature of the InGaAs, suggesting an alteration in its structure. Potential alterations to the samples through thermal stress was prevented using a lower laser power of 50 % (6 mW). . Raman spectra of ATBS-functionalized samples which have been subjected to a rapid-thermal-anneal process at (a)550 °C for 10 s and (b) 600 °C for 10 s using a bulk, nominally undoped sample for comparison. The insets show the reduction of the GaAs-like and InAs-like longitudinal optical peaks. As can be seen the dopant has an effect on the Raman signature of the InGaAs, suggesting an alteration in the structure. Potential alterations to the samples through thermal stress was prevented by using a lower laser power of 50 % (6 mW). Finally, the RSF's have been corrected by assuming the natural isotopic abundances to obtain the elemental Sn, Si and S concentrations in MLD doped InGaAs layers. The overall accuracy of the concentration calibration is 10 %.
S3

S4
S5
S7
